Current theories for composite structures are too difficult for design engineers for construction. The purpose of this paper is to demonstrate to the practicing engineers, how to apply the advanced composite materials theory to the road structures.
INTRODUCTION
The future of material industry will depend on when the conventional construction materials are replaced by advanced composite materials. If composite materials are used for construction, the quantity is huge : in tons, not in kilos or pounds. composite materials can be used economically and efficiently in broad applications in civil engineering when standards and processes for analysis, design, fabrication, [Kim 1995 , Han & Kim 2004 .
The advanced composite materials can be effectively used for repairing such structures. Before making any decision on repair work, reliable non-destructive evaluation is necessary.
One of the dependable methods is to evaluate the in-situ stiffness of the structure by means of obtaining the natural frequency. By comparing the in-situ stiffness with the one obtained at the design stage, the degree of damage can be estimated rather accurately. This method has been extended to be applied in twodimensional problems with several types of given conditions and has been reported at several international conferences.
This method uses the deflection influence surfaces. The finite difference method is used for this purpose in this paper.
METHOD OF ANALYSIS
The equilibrium equation for the specially orthotropic plate is:
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( 1) where The assumptions needed for this equation are :
(1) The transverse shear deformation is neglected.
(2) Specially orthotropic layers are arranged so that no coupling terms exist, i.e,.
(3) No temperature or hydrothermal terms exist.
The purpose of this paper is to demonstrate, to the practicing engineers, how to apply this equation to the slab systems made of plate girders and cross-beams.
In 
Simple Method of Vibration Analysis
In this paper, the simple method of vibration analysis is given in as follows.
The magnitudes of the maximum deflection at a certain number of points are arbitrarily given as where denotes the point under consideration. This is absolutely arbitrary but educated guess is good for (2) accelerating convergence. 
Finite Difference Method
The method used in this paper requires the deflection For simplicity, it is assumed that =0 =90 and =1.
Since one of the few efficient analytical solutions of the specially orthotropic plate is Navier solution, and this is good for the case of the four edges simple supported, F.D.M. is used to solve this problem and the result is compared with the Navier solution.
Calculation is carried out with different mesh sizes.
The error is less than 1%. This is smaller than the predicted theoretical errors :
If F.D.M is applied to these equations, the resulting matrix equation is very high in sizes, but the tridiagonal matrix calculation scheme used by Kim & Han is very efficient to solve such equations [Han & Kim 2001 , 2004 , 2010 . 
Since one of the few efficient analytical solutions of the specially orthotropic plate is Navier solution, and this is good for the case of the four edges simple supported, F.D.M is used to solve this problem. The result is satisfactory as expected.
By neglecting the Mx terms, the sizes of the matrices needed to solve the resulting linear equations are reduced to two thirds of the non-modified equations.
NUMERICAL EXAMINATION

Specially Orthotropic Plate
The structure under consideration is as shown in Fig.1. = 200,000 MPa, = 0.3
The stiffnesses are given in Table 1 . Type 1 is for the specially orthotropic plate and Type 2 is the case of a simple beam. In order to a study the effect of the cross-beam sizes, variable values of are given, in Table 2 .
Analysis is carried out and the result is given by Tables from 3 to 6. As Table 3 shows, the deflection of Type 2, based on beam theory, is 2.43 times that of specially orthotropic theory. Increase of the cross-beam sizes does not produce profound change of deflection, Table 4 . Similar conclusion can be obtained from the frequency, Table 5 and 6. The specially orthotropic plate theory yields much stiffer structure than by beam theory. frequency.
Effects of the Aspect Ratio
Plates with all edges simple supported (SS ), the aspect ratio and the natural frequencies at the center of the uniformly loaded plate are as shown in Table 7 .
Plates with one side simple and the other side free supported (SF ), the aspect ratio and the natural frequencies at the center of the uniformly loaded plate are as shown in Table 8 .
It is concluded that, for all boundary conditions, neglecting
Mx terms is acceptable if the aspect ratio (a/b) is equal to or higher than 2.
CONCLUSION
Theories for composite structures are too difficult for such design engineers for construction, therefore simple but accurate enough methods are necessary. The simply supported laminated plates are analyzed by the specially orthotropic laminates theory. In this paper, the effects of the aspect ratio on the advanced composite materials road structures are studied. It is concluded that the method used is sufficiently accurate for engineering purposes.
The result of numerical examination is quite promising.
When plates with all edges are simple supported (SS ), the ratios of the natural frequencies ( ) at the center of the uniformly loaded plate range from 1.0960 to 1.0107 according to its aspect ratio (a/b) from 1 to 5. In case Plates with one side simple and the other side free supported (SF ), the ratios of the natural frequencies ( ) at the center of the uniformly loaded plate range from 0.9957 to 0.9991 according to its aspect ratio (a/b) from 1 to 5.
Most of the road structures have plate aspect ratios higher than 2. It is concluded that, for all boundary conditions, neglecting the longitudinal moment ( ) terms is acceptable if the aspect ratio (a/b) is equal to or higher than 2. This conclusion gives good guideline for design of the road structures.
